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Descripti n 

A superi r tasting pharmaceutical composition having porous particles and the novel process for 
preparing said pharmaceutical composition Is disclosed herein. The improved pharmaceutical composition 

5 is especially well suited for preparing pharmaceutical compositions of antacids such as aluminum hydroxide 
and magnesium hydroxide which typically have a chalky and gritty taste and are therefore unpleasant to 
administer orally. The prior art describes the use of fluid l^ed granulators that produce porous granules. In 
this novel approach, effervescence-producing ingredients are used for preparing porous granules. 

The process described in further detail below can be summarized as follows. Stoichiometric amounts of 

10 an appropriate base and an appropriate acid are mixed and compressed in a press to form a compact. The 
compact is then milled to form an evenly distributed stoichiometric mixture of the base and the acid. A 
pharmacologically active agent is then added to the mixture to form an active mixture that Is then 
granulated in admixture with an appropriate amount of a granulating agent, such appropriate amount being 
well-known in the art, wherein the granulating agent in combination with the active mixture forms a wet 

95 granulation having minimal water activity. The wet granulated material is then dried whereby the applied 
heat and the water cause the acid and the base to react releasing gas from the wet granulation to form 
porous particles. The porous particles are then milled to form a powder which can be compressed to form a 
tablet suitable for oral administration. 

It is important to note that the essential feature of the present invention is the production of a 

20 pharmaceutical composition of porous particles incorporating the pharmacologically active agent In this 
respect, therefore, the exact order of the steps in producing such porous particles Is unimportant. 

For example, the approximately stoichiometric amounts of an appropriate acid and an appropriate base 
can be milled separately and then mixed to form the effervescent mixture. The effervescent mixture is then 
added to a preparation of a pharmacologically active agent to form an active mixture. The active mixture is 

25 then granulated in admixture with an appropriate amount of a granulating agent, such appropriate amount 
being well-known In tiie art, to form a wet granulation containing water. The wet granulation Is then dried 
with applied heat such that the applied heat and the water in the wet granulation cause the acid and the 
base to react releasing gas from the wet granulation to form porous particles. The porous particles can then 
be milled to form a powder, which can be compressed to form a tablet, used in a reconstitutable powder 

00 dosage form or filled in a capsule as a quick dissolving powder. 

Likewise, the stoichiometric amounts of an appropriate acid and an appropriate base can be mixed to 
form a mixture of the appropriate acid and the appropriate base. The mixture of the appropriate acid and 
the appropriate base is then granulated with an appropriate amount of a non*aqueous granulating liquid 
containing a binding agent dissolved in absolute alcohol to produce a wet granulation. The wet granulation 

35 is then dried to form granules of the mixture of the appropriate acid and the appropriate base, which are 
then milled to form an effervescent mixture of fine particle size. The effervescent mixture of fine particle 
size is then added to a preparation of a pharmacologically active agent to form an active mixture. The active 
mixture is tiien granulated in admixture with an appropriate amount of a granulating agent, such appropriate 
amount being well-known in the art. to form a wet granulation containing water. The wet granulation is then 

40 dried with applied heat such that the applied heat and the water cause the acid and the base to effervesce, 
forming porous particles. The porous particles can then be milled to form a powder, which can be 
compressed to form a tablet, used in a reconstitutable powder dosage fomn or filled in a capsule as a quick 
dissolving powder. 

A preferred embodiment of the invention is where the active Ingredient is an antacid such as aluminum 
45 hydroxide or magnesium hydroxide or a combination thereof or such combination in combination with other 
antacids. A more preferred embodiment of the invention is where the acid is citric acid, tartaric acid, malic 
acid or maleic acid and the base is sodium or potassium bicarbonate or sodium or potassium carbonate. 
Other preferred embodiments include compositions in which the active agent is a calcium supplement, such 
as calcium caribonate, or a reconstitutable powder having methylcellulose. hydroxypropylcellulose or otiier 
50 similar agents as the active agent. 

The present invention is directed towards a process for producing a superior tasting pharmaceutical 
composition having porous granules produced through in situ gas generation using effervescence-producing 
ingr dients. Th process is useful for preparing pharmaceutical compositions having active ingredients that 
are hydrophobic by nature and that have a chalky and/or gritty taste such as antacids and calcium 
55 supplements. Th composition may also prove useful in the delivery of pharmacological agents such as 
tertenadine as well. 

The use of high shear mixers in wet granulation can produce hard granules with low porosity. A 
commercially available proc ss claims to produce antacid tabi ts with a less gritty taste using porous 
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granulations made in a fluid bed granulator. This novel, yet simple, approach involves the use of 
effervescence-producing ingredients for preparing pharmaceutical compositions having porous calcium 
carbonate granules as well as compositions having porous magaldrate granules. It will be appreciated that 
other fonfnulations including aluminum hydroxide and magnesium hydroxide, as well as various combina- 
5 tions thereof, are also encompassed within the scope of the Invention, as well as other pharmaceutlcally 
active agents. 

Calcium carbonate was granulated In a laboratory high shear mixer using 10% W/W pregelatlnized 
starch as the binder, water or simple syrup as the granulating liquid, and an effervescent mixture of sodium 
bicarbonate and citric acid for in situ gas generation during the process to increase the granule porosity. 

70 Compacts of a stoichiometric mixture of sodium bicarbonate and citric acid were prepared using a hydraulic 
press. It will be understood that other mixtures of acids and bases could also be used in this process. 
Including sodium carbonate, potassium bicarbonate, potassium carbonate, tartaric acid, malic acid, maleic 
acid. etc. It will be recognized that this list is not exhaustive and that other acids and bases are 
encompassed within the scope of the invention as well. 

75 The compacts were ground and used at 1.76% and 3.52% W/W levels in the preparation of calcium 
carbonate granulations. A calcium carbonate granulation prepared without the effervescent mixture was 
used as the control. The bulk and tap density, and the mercury Intrusion porosimetry data on the Individual 
cuts showed the granules prepared using this approach have greater porosity than the control granules. The 
-40 -I- 60 and -60-*- 80 sieve cuts of the porous and control granules were compressed on a hydraulic press. 

20 A taste test was conducted which showed that the granules prepared using this approach and the tablets 
made therefrom were less gritty than the control samples and tended to dissolve in the mouth giving a 
superior taste and mouth feel. 

This novel, yet simple approach was also used to prepare porous mannltol granules. Mannitol 
granulations were prepared in a laboratory high shear mixer using 10% W/W pregelatlnized starch as the 

25 binder, water as the granulating liquid, and an effervescent combination of sodium bicartK)nate and citric 
acid for in situ gas generation during the process to increase the granule porosity. A stoichiometric mixture 
of sodium bicarbonate and citric acid was first compressed on a hydraulic press and the compacts were 
ground and used at 1.76%. 2.64%, 3.52%, and 4.40% W/W levels in the preparation of mannitol 
granulations. Several process conditions were tried for maximizing the granule porosity. Control mannitol 

30 granulations were also prepared in a fluid bed granulator using the same formula and process but without 
the effervescent mixture. The bulk and tap densities of the various sieve cuts of these granulations were 
measured. Similarly, the porosity of the individual sieve cuts was measured using a mercury intrusion 
porosimeter. The results of this comparison Indicate that the porosity of mannitol granules could be 
increased through in situ gas generation using effervescence-producing Ingredients under controlled 
. 3S granulating conditions. 

In another approach to testing the efficacy of increasing granule porosity through in situ gas generation 
using effervescence-producing ingredients, mannitol, sodium bicarbonate, anhydrous citric acid, 
pregelatlnized starch and hydroxypropyl methylceliulose (HPMC) were used. The granulations were pre- 
pared in a high shear mixer and dried in an oven at 54* C (130* F). In an attempt to increase the granule 

40 porosity efforts were made to minimize the amount of the effervescent reaction taking place during the 
agglomeration process and thus concentrating the majority of the effervescent reaction in the drying step. In 
order to minimize the effervescent reaction during the agglomeration process, two approaches were tried. 
The first approach used a dispersion of hydroxypropyl methylceliulose in water or isopropanol instead of 
the plain deionized water. The second approach used a refrigerated powder blend and cold (10*C) water as 

46 the granulating liquid. To investigate the effect of the effervescent-mixture concentration on granule 
porosity, granulations containing 1.76%, 2.64%, 3.52% and 4.40% w/w levels of the effervescent mixture 
were prepared. Control granulations of mannitol without the effervescent mixture were also prepared for 
comparison. The +16, -16 + 20, -20 + 40. -40 + 60,-60+80 and -80/pan sieve cuts of the dried granulations 
were separated using a sieve shaker. The bulk and tap density of the individual sieve cuts was also 

50 measured. SImllariy, the porosity of the Individual sieve cuts was also measured using mercury porosimeter 
and the porosity (%vA/) was calculated from the mercury Intrusion volume and the true density data. 

SUMMARY OF RESULTS 

65 The bulk and tap density values for the various sieve cuts of the control and porous (1.76% w/w 
effervescent mixture) granules are tabulated below. 
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Sieve Cut 


Bulk 0 nsity (g/cc) 


Tap Density (9/cc) 


Control 


Porous 


Control 


Porous 


-16+20 


0.44 


0.42 


0.46 


0.45 


-20+40 


0.48 


0.45 


0.50 


0.48 


-40+60 


0.53 


0.49 


0.55 


0.53 


-60+80 


0.54 


0.52 


0.59 


0.57 



The above bulk and tap density data Indicate that tor each sieve cut the porous granules had lower 
density values than the control samples. This trend was also observed for the batches made using different 
\ levels of the effervescent mixture. 

The total mercury Intrusion volume and the percent porosity for the +16, -16-»-20, and -40 + 60 sieve 
cuts of the control and porous (1.76% w/w effervescent mixture) granules are tabulated below. 



Sieve Cut 


Intrusion Volume (cc/g) 


Percent Porosity (% v/v) 


Control 


Porous 


Control 


Porous 


+16 


0.27 


0.39 


28.4 


36.1 


-16+20 


0.26 


0.36 


27.7 


34.3 


-40+60 


0.21 


0.25 


23.6 


26.6 



The percent porosity values for all three sieve cuts of the porous granules were higher than the control 
granules. 

The total mercury intrusion volume and the percent porosity for the -40 + 60 sieve cut of the control and 
porous granules prepared using dispersions of HPMC in deionized water and Isopropanot as the granulating 
liquid are shown below. 





Intrusion Volume (cc/g) 


Percent Porosity (% v/v) 


Control 


Porous 


Control 


Porous 


EPHC/Water 


0.27 


0.33 


28.4 


32.4 


HPMC/ 
Isopropanol 


0.39 


0.40 


35.2 


36.7 



The above results indicate that the granule porosity increased when the HPMC dispersion in water was 
us d as th granulating liquid. Although the granule porosity was higher for both th control and porous 
granul s for th granulations prepared using the HPMC dispersion in isopropanol, there was no marked 
difference between the control and the porous granules. This would be expected since water is needed for 
the effervescent reaction. 

The mercury intrusion volume and the perc nt porosity for th -40+60 sieve cut of the control and 
porous granules prepared using room temperature and refrigerated powd r blends are shown b low. 
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Intrusion Volume (cc/g) 


Percent Porosity (% v/v) 


Control 


Porous 


Control 


Porous 


Room 
temperature 


0.21 


0.26 


23.6 


27.4 


Refrigerated 


0*21 


0.25 


23.6 


26.6 



The above results indicate that refrigerating the powder blend prior to granulation did not increase the 
granule porosity to any greater extent than the granules prepared using the room temperature powder 
76 blend. 

The following examples are illustrative of the method of preparing superior tasting, pharmaceutical 
compositions having porous particles according to the disclosed invention. 

EXAMPLE 1 

20 

STEP1 

First, 11.4 g sodium bicarbonate and 8.6 g anhydrous citric acid, are combined and then compressed 
into 1 g compacts using a Carver press applying 4540 kg (10,000 pounds) of force. The compacts are 
25 stored in a desiccator overnight The compacts are then milled by the following procedure: 

(a) milling the compacts for 10 seconds; 

(b) allowing the mill to cool for 10 seconds; and 

(c) milling for another 10 seconds. 

The milled powder is then stored in a desiccator overnight. 

30 

STEP 2 

Calcium cartx>nate (671.6 g) and pregelatinized starch (75.0 g) are passed through a 20 mesh screen 
and then placed in a small Lodige mixer. The milled sodium bicarbonate/citric acid powder (3.4 g) is then 
35 added to the high shear mixer and the mixture is mixed for 2 minutes. Simple syrup (1 20 ml) is added while 
mixing and the mixing is continued for a period of one minute and thirty seconds. The mixer sides are 
scraped and the mixture is mixed for an additional 30 seconds. The wet granulation is then passed through 
a 10 mesh screen. The granulation is tray dried in an oven at 54 *C (130*F) for six hours and then 
compressed Into 558 mg tablets on a hydraulic press. 

40 

EXAMPLE 2 

Magaldrate (667.5 g) and Starch 1500 (75.0 g) are passed through a 20 mesh screen and added to a 
small high shear mixer. Milled sodium bicarbonate/citric acid powder (7.5 g). prepared as above in Example 
45 1, Step .1. is added to the mixer. The magaldrate, Starch 1500. and sodium bicarbonate/citric acid milled 
powder is mixed for 2 minutes and 360 ml of simple syrup is added while mixing for 4 minutes and 15 
seconds. The wet granulation is passed through a 10 mesh screen. The granulation is tray dried in an oven 
at 54*C (130'F) for six hours and then dried for another 4 hours at 77*C (170 'F). The granulation is then 
milled using a comil. lubricated and flavored and then compressed into 2 g tablets on an hydraulic press. 

50 

Claims 

1. A method of preparing a superior tasting, pharmaceutical c nnpositlon of porous particles comprising: 

(a) mixing approximately stoichiometric amounts of an appropriate base and an appropriate acid in a 
55 pr ss to produce a compact; 

(b) milling the compact to form an approximately evenly distributed effervescent mixture of the 
appropriate acid and the appropriate base; 
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(c) adding the effervescent mixture to a preparation of a pharmacologically active agent to form an 
active mixture; 

(d) granulating the active mixture in admixture with an appropriate amount of a granulating ag nt 
wherein the granulating agent in combination with said active mixture forms a wet granulation 

containing water; 

(e) drying said wet granulation with applied heat whereby the applied heat and the water in the wet 
granulation cause the appropriate acid and the appropriate base to react releasing gas from the wet 
granulation to form porous particles; 

(f) milling said porous particles to form a powder, which can be compressed to form a tablet, used in 
a reconstitutable powder dosage form or filled in a capsule as a quick dissolving powder. 

A method of preparing a superior tasting, pharmaceutical composition of porous particles comprising: 

(a) separately milling approximately stoichiometric amounts of an appropriate acid and an appro- 
priate base to form a milled acid and a milled base; 

(b) mixing the milled acid and the milled base to form an effervescent mixture; 

(c) adding the effervescent mixture to a preparation of a phanmacologically active agent to form an 
active mixture; 

(d) granulating the active mixture in admixture with an appropriate amount of a granulating agent 
wherein the granulating agent in combination with said active mixture forms a wet granulation 
containing water; 

(e) drying said wet granulation with applied heat whereby the applied heat and the water in the wet 
granulation cause the appropriate acid and the appropriate base to react releasing gas from the wet 
granulation to form porous particles; 

(f) milling said porous particles to form a powder, which can be compressed to form a tablet, used in 
a reconstitutable powder dosage form or filled in a capsule as a quick dissolving powder. 

A method of preparing a superior tasting, pharmaceutical composition of porous particles comprising: 

(a) mixing approximately stoichiometric amounts of an appropriate acid and an appropriate base to 
form a mixture of the appropriate acid and the appropriate base; 

(b) granulating the mixture of the appropriate acid and the appropriate base with an appropriate 
amount of a non-aqueous granulating liquid containing a binding agent dissolved in absolute ateohol 
to produce a wet granulation; 

(c) drying the wet granulation to form granules of the mixture of the appropriate acid and the 
appropriate base; 

(d) milling the granules of the mixture of the appropriate acid and the appropriate base to form an 
effervescent mixture of fine particle size; 

(e) adding the effervescent mixture of fine particle size to a preparation of a pharmacologically active 
agent to form an active mixture; 

(f) granulating the active mixture in admixture with an appropriate amount of a granulating agent 
wherein the granulating agent In combination with the active mixture forms a wet granulation 
containing water; 

(g) drying said wet granulation with applied heat whereby tiie applied heat and the water cause the 
appropriate acid and the appropriate base to react releasing gas from the wet granulation to form 
porous particles; 

(h) milling said porous particles to form a powder, which can be compressed to form a tablet, used 
in a reconstitutable powder dosage form, or filled in a capsule as a quick dissoh^ing powder. 

A method of producing a superior tasting, pharmaceutical composition of porous particles according to 
claims 1-3 wherein the appropriate acid is selected from the group consisting of citric acid, tartaric acid, 
malic acid or maleic acid and the appropriate base is selected from the group consisting of sodium 
carbonate, sodium bicarbonate, potassium carbonate and potassium bicarbonate. 

A superior tasting, pharmaceutical composition of porous particles produced according to th method of 
any of claims 1-4. 

A superior tasting, pharmaceutical composition of porous particles according to claim 5 wherein the 
phanmacologically active agent is an antacid. 
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7. A superior tasting, pharmaceutical composition of porous particles according to claim 6 wherein the 
antacid is selected from the group consisting of aluminum hydroxide, magnesium hydroxide or a 
combination thereof. 

5 8. A superior tasting, pharmaceutical composition of porous particles according to claim 5 wherein the 
pharmaceutically active agent is calcium carbonate. 

9. A quick dissolving, reconstitutable pharmaceutical composition of porous particles prepared according 
to claim 1 wherein the pharmaceutically active agent is selected from the group consisting of 

70 methylcellulose or hydroxypropylmethylcelluiose. 

10. A phanmaceutical composition preparable according to any one of claims 1, 2 or 3 wherein the porous 
particles are produced by an effervescent mixture of an appropriate acid and an appropriate base. 

75 11. A pharmaceutical composition according to claim 10 wherein the appropriate acid is selected from the 
group consisting of citric acid, tartaric acid, malic acid or maleic acid and the appropriate base is 
selected from the group consisting of sodium carbonate, sodium bicarbonate, potassium carbonate and 
potassium bicart^onate. 

20 12. A phanmaceutical composition according to claim 10 or 11 wherein the pharmacologically active agent 
is an antacid. 

13. A pharmaceutical composition according to claim 12 wherein the antacid Is selected from the group 
consisting essentially of aluminum hydroxide, magnesium hydroxide or a combination thereof. 
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PatentansprUche 



1. Verfahren zur Herstellung eines Arzneimittels mit verbessertem Geschmack aus por5sen Partikein, 
umfassend: 

30 (a) Vermischen etwa st5chiometrischer Mengen einer geeigneten Base und einer geeigneten SMure 

in einer Presse zur Herstellung eines PreBlings, 

(b) Vermahlen des PreBlings zur Erzeugung eines in etwa gleichmaBig verteilten SchMumungsmittel- 
gemischs der geeigneten Sdure und der geeigneten Base, 

(c) Zugeben des SchSumungsmittelgemischs zur Priiparation eines pharmakologisch wirksamen 
35 Wirkstoffs zur Erzeugung eines wirksamen Gemlschs. 

(d) Granuiieren des wirksamen Gemlschs zusammen mit einer geeigneten Menge eines Granulie- 
rungsmittels, wobei das Granulierungsmittel In Kombination mit dem wirksamen Gemisch ein 
feuchtes, Wasser enthaltendes Granulat bildet. 

(e) Trocknen des feuchten Granulats durch zugefUhrte Hitze, wobei durch die zugefOhrte Hitze und 
40 das Wasser in dem feuchten Granulat eine Umsetzung der geeigneten SSure und der geeigneten 

Base bewlrkt wird. wobei aus dem feuchten Granulat unter Bildung por5ser Partikel Gas freigesetzt 
wird, 

(f) Vermahlen der por5sen Partikel zu einem Pulver, das zu einer Tablette komprimiert werden kann, 
die in einer rekonstituierbaren Pulverdosierungsform verwendet oder als ein sich schnell auflosendes 

45 Pulver In eine Kapsel gefUIlt wird. 

2. Verfahren zur Herstellung eines Arzneimittels mit verbessertem Geschmack aus pordsen Partikein, 
umfassend: 

(a) getrenntes Vermahlen etwa stochiometrischer Mengen einer geeigneten SSure und einer geeig- 
50 neten Base zum Erhalt einer gemahlenen SMure und einer gemahlenen Base, 

(b) Vermischen der gemahlenen SSure und der gemahlenen Base zur Erzeugung eines SchSu- 
mungsmittelgemischs. 

(c) Zug ben des Schaumungsmittelgemischs zu iner Praparation Ines pharmakologisch wirksa- 
men Wirkstoffs zur Erzeugung eines wiricsamen Gemlschs, 

55 (d) Granuiieren des wirksamen Gemlschs zusammen mit einer geeigneten Menge eines Granuli - 

rungsmittels, wobei das Granulierungsmittel in Kombination mit dem wiricsamen Gemisch ein 
feuchtes, Wasser entiialtendes Granulat bildet, 
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(e) Trocknen des feuchten Granulats mit zugefOhrter Hitze, wobei durch die zugefGhrte Hitze und 
das Wasser in dem feuchten Granulat eine Umsetzung der geeigneten SSure und der geeigneten 
Base bewirkt wird. wobei Gas aus dem feuchten Granulat unter Biidung poroser Partikel fretgesetzt 
wird. 

(f) Vermahlen der porosen Partikel zu einem Pulver. das zu einer Tablette komprimlert werden kann, 
die in einer rekonstituierbaren Pulverdosierungsfonm verwendet Oder als ein stch schnell auflosendes 
Pulver in eine Kapsel gefUllt wird. 

3. Verfahren zur Herstellung eines Arznelmittels mit verbessertem Geschmack aus p6r5sem Partikein, 
umfassend: 

(a) Vermischen etwa st5chiometrischer Mengen einer geeigneten SMure und einer geeigneten Base 
zur Erzeugung eines Gemischs der geeigneten SMure und der geeigneten Base, 

(b) Granulieren des Gemischs aus der geeigneten SMure und der geeigneten Base mit einer 
geeigneten Menge einer nlcht-wSBrigen GranulierungsflUssigkeit, die ein In absotutem Alkohol 
gelostes Bindemittel enthSlt. zur Herstellung eines feuchten Granulats, 

(c) Trocknen des feuchten Granulats zur Erzeugung von K5mchen aus dem Gemisch der geeigne- 
ten SSure und der geeigneten Base, 

(d) Vermahlen der Kornchen aus dem Gemisch der geeigneten Saure und der geeigneten Base zur 
Erzeugung eines SchSumungsmittelgemischs mit einer geringen Partikelgr5Be, 

(e) Zugeben des SchSumungsmittelgemischs mit einer geringen Partikelgr56e zu einer Preparation 
eines pharmakologisch wirksamen Wirkstoffs zur Erzeugung eines wirksamen Gemischs, 

(f) Granulieren des wirksamen Gemischs zusammen mit einer geeigneten Menge eines Granulie- 
rungsmlttels. wobei das Granulierungsmltte) in Komblnation mit dem wirksamen Gemisch ein 
feuchtes. Wasser enthaltendes Granulat bildet, 

(g) Trocknen des feuchten Granulats durch zugefUhrte Hitze. wobei durch die zugefQhrte Hitze und 
das Wasser eine Umsetzung der geeigneten SSure und der geeigneten Base bewirkt wird, wobei 
Gas aus dem feuchten Granulat unter Biidung poroser Partikel freigesetzt wird, 

(h) Vermahlen der porosen Partikel zu einem Pulver, das zu einer Tablette komprimlert werden 
kann. die in einer rekonstituierbaren Pulverdoslerungsform verwendet oder als ein sich schnell 
auflosendes Pulver in eine Kapsel gefullt wird. 

4. Verfahren zur Herstellung eines Arznelmittels mit verbessertem Geschmack aus porosen Partikein nach 
einem der AnsprUche 1 bis 3, wobei die geeignete Sdure Citronens9ure, WeinsSure. Apfelsdure Oder 
MaieinsSure und die geeignete Base Natriumcarbonat. Natriumbicarbonat, Kaliumcarbonat Oder Kalium- 
blcarbonat 1st. 

5. Arzneimittel mit verbessertem Geschmack aus porosen Partikein. hergestellt gemaS dem Verfahren 
nach einem der AnsprUche 1 bis 4. 

6. Arzneimittel mit verbessertem Geschmack aus por5sen Partikein nach Anspruch 5, wobei der pharma- 
kologisch wirksame Wiricstoff ein Antacidum ist. 

7. Arzneimittel mit verbessertem Geschmack aus pordsen Partikein nach Anspruch 6, wobei das Antaci- 
dum Aluminlumhydroxid. Magnesiumhydroxid oder eine Komblnation davon ist. 

& Arzneimittel mit verbessertem Geschmack aus pordsen Partikein nach Anspruch 5. wobei der pharma- 
kologisch wirtcsame Wirkstoff Calciumcarbonat ist. 

9. Sich schnell auflosendes, rekonstituierbares Arzneimittel aus porosen Partikein. hergestellt nach An- 
spruch 1, wobei der pharmazeutisch wirksame Wirkstoff Methylcellulose oder Hydroxypropylmethylcel- 
lulose ist. 

10. Ameimittel, erhaltlich nach inem d r AnsprUche 1, 2 od r 3, wot>ei di porosen Partikel durch ein 
SchSumungsmittelgemisch aus einer geeignet n SMure und einer ge igneten Base hergestellt werden. 

11. Arzneimittel nach Anspruch 10, wobei die geeignete SSure CitronensSure, Weinsaure, ApfelsSure oder 
MaleinsSure und die geeignete Base Natriumcarbonat. Natriumblcart)onat, Kaliumcarbonat oder Kallum- 
bicarbonat ist. 



8 



EP 0 476 696 B1 



12. Arzneimittet nach Anspruch 10 Oder 11, wobei der pharmakologisch wirksame Wirkstoff ein Antacidum 
ist. 

13. Arzneimittel nach Anspnjch 12, wobei das Antacidum ausgewdhit ist aus der Gruppe. die im w sentii- 
chen aus Aluminiumhydroxid, IS^agneslumhydroxid und einer Kombination davon t)esteht. 

Revendlcations 

1. Proc6d^ de preparation d'une composition pharmaceutique k saveur am^lior^e de particules poreuses 
comprenant : 

(a) le melange de quantit^s approximativement stoechiom^triques d*une base approprite et d'un 
acide appropri^ dans une presse pour produire un produit compact, 

(b) ie broyage du produit compact pour former un melange effervescent approximativement 
uniform^ment distribu^ de I'acide appropri^ et de la base appropride, 

(c) {'addition du melange effervescent k une preparation d'un agent pharmacologiquement actif pour 
former un melange actif, 

(d) la granulation du melange actif en melange avec une quantity appropri^e d*un agent de 
granulation, dans laquelle I'agent de granulation en association avec ledit mdlange actif forme une 
granulation mouiliee contenant de Teau, 

(e) le sSchage de iadite granulation mouiliee en appliquant de la chateur. la chaleur appllqude et 

I'eau dans la granulation mouiliee provoquant de ce fait une reaction de Tacide approprid et de la 
base appropri^e en lib^rant un gaz k partir de la granulation mouiliee pour fonmer des particules 
poreuses, 

(f) le broyage desdites particules poreuses pour former une poudre, laquelle peut §tre compresste 
pour former un comprlme, utilisSe dans une presentation en poudre reconstituable ou introduite dans 
une capsule sous la forme d'une poudre se dissolvent rapidement. 

2. Precede de preparation d*une composition pharmaceutique k saveur ameiioree de particules poreuses 

comprenant : 

(a) le broyage separe de quantite approximativement stoechlometriques d'un acide approprie et 
d'une base appropriee pour former un acide broye et une base broyee, 

(b) le melange de I'acide broye et de la base broyee pour former un melange effervescent, 

(c) I'addition du melange effervescent h une preparation d'un agent phanmacologiquement actif pour 
former un melange actif, 

(d) la granulation du melange actif en melange avec une quantite appropriee d'un agent de 
granulation, dans laquelle I'agent de granulation en association avec ledit melange actif forme une 
granulation mouiliee contenant de Teau. 

(e) le sechage de Iadite granulation mouiliee en appliquant de la chaleur, la chaleur appliquee et 

I'eau dans la granulation mouiliee provoquant de ce fait une reaction de I'acide approprie et de la 
base appropriee en liberant un gaz k partir de la granulation mouiliee pour former des particules 
poreuses. 

(f) le broyage desdites particules poreuses pour former une poudre, laquelle peut §tre compressee 
pour former un comprime, utilisee dans une presentation de poudre reconstituable ou Introduite dans 
une capsule sous la forme d'une poudre se dissolvent rapidement. 

Z. Precede de preparation d'une composition pharmaceutique h saveur anDeiioree de particules poreuses 

comprenant : 

(a) le melange de quantites approximativement stoechiometriques d'un acide approprie et d'une 
base appropriee pour former un melange de I'acide approprie et de la base appropriee, 

(b) la granulation du melange de I'acide approprie et de la base appropriee avec une quantite 
appropriee d'un liquide non aqueux de granulation contenant un liant dissous dans de I'alcool absolu 
pour produire une granulation mouiliee, 

(c) I sechage de la granulation mouilie pour former d s granules du melange de I'acide approprie 
et de la base appropriee, 

(d) le broyage des granules du melange de I'acide approprie et de la base appropriee pour former 
un melange effervescent de dimension de fines particules, 

(e) I'addition du melange effervescent de dimension de fines particul s h une preparation d'un agent 
pharmacologiquement actif pour form r un melange actif, 
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(f) la granulation du melange actif en melange avec une quantity appropri^e d'un agent de 
granulation, dans laquelle I'agent de granulation en association avec le melange actif forme une 
granulation mouillSe contenant de Teau, 

(g) le s^chage de ladite granulation nnouili^e en appliquant de la chaleur. la chaleur appliqu^e et 
Teau provoquant de ce fait une reaction de Tacide appropri^ et de ia base approprl^e en libdrant un 
gaz k partir de la granulation mouill^e pour former des particules poreuses. 

(h) le broyage desdites particules poreuses pour fonnner une poudre. laquelle peut §tre compressSe 
pour former un comprimS, utilis^e dans une presentation de poudre reconstituable ou introduite dans 
une capsule sous la forme d*une poudre se dissolvant rapidement. 

4. Proc^dS de production d*une composition pharmaceutique k saveur am^lior^e de particules poreuses 
selon les revendications 1 Si 3, dans lequel on cholsit Taclde appropriS dans le groupe constitud de 
I'acide citrique, de I'acide tartrique, de l*acide malique, de I'acide mal^ique et on choisit la base 
appropri^e dans le groupe constitu^ du carbonate de sodium, du bicarbonate de sodium, du carbonate 
de potassium et du bicarbonate de potassium. 

5. Composition pharmaceutique hi saveur am^lior^e de particules poreuses produite selon le proc^d^ 
selon Tune quelconque des revendications 1 h 4. 

6. Composition pharmaceutique h saveur am^liorSe de particules poreuses selon la revendlcatlon 5. dans 
laquelle I'agent pharmacologlquement actif est un antlaclde. 

7. Composition pharmaceutique ^ saveur am^lior^e de particules poreuses selon la revendlcatlon 6. dans 
laquelle on choisit Tantiacide dans le groupe constituS de I'hydroxyde d*aluminium, de Thydroxyde de 
magnesium ou de Tune de leurs associations. 

8. Composition pharmaceutique a saveur amelior^e de particules poreuses selon la revendlcatlon 5, dans 
laquelle I'agent pharmacologlquement actif est le carbonate de calcium. 

9. Composition pharmaceutique de particules poreuses, reconstituable, se dissolvant rapidement, prepa- 
r^e selon la revendlcatlon 1, dans laquelle on choisit I'agent pharmacologlquement actif dans le groupe 
constitu^ de la m^thylcellulose ou de rhydroxypropytm§thylcellulose. 

10. Composition pharmaceutique pouvant etre pr^par^e selon I'une quelconque des revendications 1 , 2 ou 
3, dans laquelle on prodult les particules poreuses par un melange effervescent d'un acide appropri^ et 
d'une base appropri^e. 

11. Composition pharmaceutique selon la revendlcatlon 10, dans laquelle on choisit I'acide approprid dans 
le groupe constltu4 de I'acide citrique. de I'acide tartrlque, de I'acide malique ou de Tacide mal^ique et 
on choisit la base appropri^e dans le groupe constitu§ du carbonate de sodium, du bicarbonate de 
sodium, du carbonate de potassium et du bicarbonate de potassium. 

12. Composition pharmaceutique selon la revendlcatlon 10 ou 11, dans laquelle I'agent pharmacologlque- 
ment actif est un antlaclde. 

13. Composition pharmaceutique selon la revendlcatlon 12. dans laquelle on choisit Tantiaclde dans le 
groupe constitu^ essentlellement de I'hydroxyde d'aluminium, de I'hydroxyde de magnesium ou de 
I'une de leurs associations. 
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